Monosaccharide uptake in common carp (Cyprinus carpio) EPC cells is mediated by a facilitative glucose carrier.
In most animal cells, transport of monosaccharides across the plasma membrane is mediated by glucose transporters (GLUT). Mammals express at least five distinct transporters (GLUTs 1--5), which are well characterised both functionally and genetically. In contrast, the glucose transport system of fish remains poorly studied. Here we report studies of hexose uptake in carp EPC cells and cloning of a glucose transporter cDNA from these cells. Transport of radio-labelled methylglucose (3-OMG) followed Michaelis--Menten kinetics with a K(m) value (8.5 mM) similar to that of mammalian cells. The inhibition of transport by cytochalasin B and phloretin, but not by phloridzin or cyanide, strongly suggested the existence of a facilitative carrier. D-Glucose, 2-deoxyglucose, 3-OMG, D-mannose and D-xylose were competitive inhibitors of 3-OMG uptake, while L-glucose, mannitol, D-fructose, D-ribose and sucrose did not compete with 3-OMG. We cloned a carp glucose transporter (CyiGLUT1), using RT-PCR and RACE strategies. CyiGLUT1 was different from known carp and zebrafish EST sequences. The complete cDNA (3060 bp) contained one open reading frame encoding a predicted protein of 478 amino acids. The deduced amino acid sequence shared 78% identity with mammalian and avian GLUT1 proteins. Key amino acids involved in substrate selection and catalysis of mammalian GLUTs were conserved in the carp transporter.